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1 
This invention relates fo a hoist, especially 
to a hoist of the type used in the operation of 
slushers, or mucking scrapers; as they are sorne- 
rimes known. 
In the operation of slusher hoists, it is cus- 
tornary fo use two table drums which are 
mounted to be freely rotatable on a continuously 
rotating shaft. A clutch connects the shaft 
with a selected drum, the selection depending 
upon the direction in which the operator chooses 
fo rnove the slusher. Under the conditions of 
use in many slusher installations, the clutches 
are likely fo become very hot and may thereby 
cause overheating oï the rnetal clutching sur- 
face. 
If fs accordingly an object of this invention 
fo provide a slusher hoist in which the c!utch- 
ing surface rnay be operated with a minimum of 
down rime of the machinery and with a mini- 
mure danger oÏ damage due fo overheating. If 
is another object of this invention fo Provide a 
slusher hoist with a maximum effectiveness oï 
control. 
The foregoing and other objects are accom- 
plished in a slusher hoist in which a disc type 
of clutch is engaged by Ïrictional elements 
which are hydraulically controlled. 
In the drawings: 
Fig. 1 is a side elevation of a slusher hoist 
embodying the invention. 
Fig. 2 is a view in elevation from the right end 
of the machine shown in Fig. 1. 
Fig. 3 is a partial view in section, substan- 
tially on line 3--3 oÏ Fg. 2 with parts omitted. 
lig. 4 is a longitudinal sectional .view through 
the hoist shown in Fig. 1. 
lig. 5 is a schematic viev« sho-ing the hy.- 
draulic circuit oï the hoist control means. 
Fig. 6 is a view similar fo Fig. 2, bus showing 
a modification oï the invention, and 
Fig. 7 is a schematic view showing the hy- 
draulic circuit of a hoist control rnade accordin 
fo the modification shown in Fig. 6. 
The hoist shown discloses a conventional skid 
type suPPort or base 2 on which are mounted 
the two rotating drums, later described, and the 
drive motor 4. The drive motor 4 is shown as 
being rnounted diïectly on the housing 6 of the 
gear reduction unit 8. A hydraulic fiuid Pump 
| is mounted in the housing 6 and is connected 
to be driven by the rnotor , and supplies fiuid 
under pressure for control of the systern through 
a conduit | 2. 
The gear reduction unit 8 comprises a drive 
pinion |4 mounted on the motor shaït |6. A 
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2 
relatively large gear 18 meshes with pinion 14 
and is supportd on a countrshaft 29 which is 
rottbly rnountd in suitble bearings. A sec- 
ond pinion 22 is mounted for rotton by and 
 with gear |8 by means of intgral connecting 
hollow shaft 2. A second cornparatively large 
gear 26 rneshes wt gear 22 and is rnounted on 
a drive shaft 28. Drive shaft28 is rotatably 
supported in antfriction bearîngs 3 and 32 in 
10 te housing 6 and in end pedestal or support34, 
respectively. 
Cable drums 6 and $ are mounted side by 
side for rotation on shaft 25 by rneans of suit- 
able antifriction bearins 9. The drums 36 
1 and 35 are freel.y rotatable with respect fo shaft 
2S. As is best seen in Fig. 4, drum  is nearer 
the motor . than is drum 
Drums 6 and $ are provided with cylindrical 
brake surfaces 4, and conventional brake bands 
.0   are mounted in position fo bave frictional 
engagement with the surfaces 4. The controls 
for the brake bands 42 may be conventional 
and need not be detailed herein. 
A sun gear 46 is keyed f shaft2 and is there- 
2 fore driven thereby. Sun gear 46 is mounted 
between the motor 4 and te nearer cable drum 
36; more specifically gear 46 is rnounted be- 
tveen the gear reduction unit 8 and the drum 
3. On the other side of.the to cable drums 
30 3 and 3 frorn the motor, there is mounted an- 
other strn gear 4. Sun gear 43 is likewise keyed 
fo shaft 8 and is driven tereby. A planer carrier  îs shown as beîng integral with drum 
35 and consists of a tbular member 2 and  
3 planergear shaft carried in the tubular ruera- 
ber 2. Similarly a planer carrier 6 is inte- 
gral with drum 38 and consists of a tubular 
rnember 8 and a planer gear shaft 6. 
A planer gear 62 is rnounted for rotation on 
40 suitable antifriction bearings on one end of 
shaft 4 and meshes with sun gear 46. Although 
more than one planer gear 62 may be used as 
will be understood by those skilled in the art, 
only one is shown in Fig. 4. A planer gear 6 
4 is rnounted on one end of shaft 69 on suitable 
antifriction bearings and rneshes with sun gear 
An end rnernber 6 is mnounted for rotation on 
shaft 8 by rneans of suitable bearings and is 
0 disposed between the rnotor 4 and the sun gear 
4, imrnediately adjacent the latter. A second 
end member 68 is rnounted for rotation on shaft 
28 on suitable antifriction bearings and is dis- 
5 posed immediately adjacent sun gear 48 ai the 
end of shaft 8 opposite motor 4. 
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An internal gear 10 is secured to end member branch conduits 164, 16. 168 and 110 connects 
66 for rotation therewith by means o a ntunber the cylinder S with the clutch cylinders 
of threaded members, one of which is shown at I,  and [S o the clutch disc 8'. A conduit 
I-. Gear  is mounted to mesh with planer |S0, with its branches [82, [8, [8 nd , con- 
ger . Silrly n internl ger  is secured  nects the eylinder @ with the elutch cyinders 
to end member 68 or rotaGon therewith by IO, 192, 194 and 196 of clutch disc 80'. 
means of threaded members, one o which is As wfll be understood by those skilled n the 
shown at . art, the pP cylinders 18 and I9 may be any 
A disc clutch 8 is mounted inteal with end of a nber of stable tes. The details shown 
member  and extends radially outward there- 10 in Fig.  are intended to be merely schematic fo 
from. Another disc clutch 8 is preferably in- . i11tra the principle. Cynders 158 and 
tegral with end member 8 and extends radially witl preferably be supptied from any stable 
outward therefrom, reservoir 98 through condsts 2 and 22 pro- 
 is best seen in gs. 3 and 5, hydraulically ded with check valves 2@4 and 25. e two 
actuad fMction means are positned to be en- 15 reservoirs 18 may be a coon reservoir for 

gageable with the disc clutches. Only one end 
member, namely 68, and its associated disc clutch 
and friction means can be seen in Fig. 3, but the 
other friction means are substantially thè same, 
so the showing in Fig. 3 wfll sufllce. As can be 
seen in that figure, a pair of hydraul!c cylinders 
62 and 84 are disposed in aligned relation at op- 
posite sides of the disc 66. Reciprocally disposed 
in cylinders 82 and 84 are pistons 86 and 88, 
spectively. Pistons 86 and 88 bear against the 
stems of clutch pad carriers 90. The faces of the 
clutch pad carriers 06 are provided with any 
suitable friction material or clutch facing92. 
It will be understood by those skilled in the 
art that additional pairs of opposed ctutching .30 
cylinders may be provided if desired, as for ex- 
ample those shown at 94 and 96. 
!t wilt further be understood by those skilled 
in the art that similar hydraulic operating cytin- 
ders may be provided for the disc 18, as shown 35 
schematically in Fig. 5. The hydraulic clutching 
cylinders there shown in position fo engage disc 
8 may be identifled by the reference characters 
98, tO0, 102 and 104. . 
The hydraulic system to operate and control 
the clutches will now be set forth in further de- 
rail. As was-described above, a fluid pump 10 
is connected to be driven by motor 4. Pump | 
draws hydraulic fluid from a sump or tank 
by way of a conduit |@8. The ptup discharges 45 
fluid under pressure into conduit 12 to a control 
valve |0. Control valve |@ consists of an 
trance or high pressure section | 2, an exhaust 
section |4 and control sections ||6 and ||8. 
Suitable handles 0 and |22 are provided to en- 5o 
able control of the fluid supply fo the various 
clutch operating cylinders and the venting of 
fluid therefrom. Except when the handles |2{} 
and |2 are manipulated to effect fluid supply to 
the clutch operating, cylinders, these are vented 55 
to the sump or tank 
As is evident from Fig. 5, conduit 12 discharges 
into the high pressure section ! |2 and a drain 
or exhaust conduit |24 connects the exhaust sec- 
tion l l with the tank 8. A conduit |26 con- 
nects control section | 8 of the valve with the 
hydraulic clutching cylinders for disc 18 by way 
of branches 28, |$, |2 and 14. A conduit 
connects control section ! |8 with the ctutching 
cylinders for disc 80 by way of branches 8, 40, 65 
142 and |,4. 
eferring now to the embodiment of the inven- 
tion shown in Figs. 6 and 7, these figures show 
a hoist ruade according fo the invention, but in 
vhich a pair of hand operated pumps takes the ï0 
place of the motor operated pump |0 of the em- 
bodiment shown in Figs. 1-5. The manuatly 
operated levers ! 0 and | 62 are directly connected 
to the pistons I and 6 of pump cylinders 
and 160 respectively. : Conduit 

both pump cyltnders. 
Opera$io 
 As will be understood by those skilled in the 
0 art, a slusher hoist of the type described is 
erated by driving one cable drum or the other, 
according to the direction in which the operator 
desires to move the drag bucket or slusher. 
As the operating handle [2 is manipulated to 
25 admit fluid under pressure fo the conduit |, the 
fluid in the branch conduits |3, |4, |2 and |44 
is simultaneously subjected to pump discharge 
pressure (except for losses through the lines). 
The cytinders 2, 8, 94 and 95 are thereupon 
subjected to fluid mder pressure, and their re- 
spective pistons are moved toward the disc 80, 
bringing the friction material of the clutch pads 
into engagement vith the disc. As the clutch 
disc 80 is slowed down, the planet gear  begins 
to rotate in ifs orbital path about the shaft 28, 
carrying with it its shaft 68, tubular member 
and thereby the drum 8. A maximum drive 
speed of drum 8 wfll be attained when clutch 
disc 80 is brought to a complete stop. 
The drive of drum  is similarly accomplished 
and need hot be detaited here. 
The two clutch discs 18 and 8 extend radiatly 
outward from their supports into the surround- 
ing atmosphere and may be cooled by conduction 
and radiation to the surroundings. 
From the foregoing description of the opera- 
tion of the embodiment shown in Figs. 1-5, it wfll 
be evident te one skilled in the art how fihe em- 
bodiment of Figs. 6 and  operates.. !t need onty 
be noted here that manipulation of levers  and 
|2 itself provides the fluid pressure for the ac- 
tuation of clutches 18' and 80' through the me- 
dium of pump cylinders |0 and 
It will be evident to those ski!led in the art 
that this invention provides a stusher hoist hav- 
ing an improved drive and controt means there- 
for. 
While there are in this application speciflcally 
described two ferres which the invention may as- 
sume in practice, it will be understood that these 
ferres of the saine are shown for purposes of illus- 
tra.tion, and that the invention may be modified 
and embodied in various other forïns without de- 
parting frein its spirit or the scope of the 
pended claires. 
I claire: 
1. In a slusher hoist, a shaft; means fo drive 
the shaft; a cable drum freely rotatable on the 
shaft; a planetary gear train associated with the 
drum and having sun and planer gears in mesh, 
a planet carrier comprising a tubular member in- 
tegra] with the drum and a planer gear support 
ing shaft carried in the tubutar member, and 
an internal gear, the planer and internal gears 
|62, with its 75 being also in mesh; a clutch having cooting 
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means including a radially outward exending 
disc secured to the internal gear and being freely 
rotatble on the shaft; friction means associatod 
with the diic and movable to engage both sides 
of the disc; hydraulîc cylinder-and-piston means 5 
connectod to operato the friction means; and 
valve means to control the last named means. 
2. A hoist according fo clahn 1, in whîch the 
friction means and hydraulic cylinder-and-piston 
means comprise a pair of alined cylinders dis- 
posed on opposite sides of the clutoh disc, a piston 
movable in each such cylinder, and a clutch pad 
connectod to the piston for movement therewîth. 
3. In a slusher hoist, an electric motor, a shaft 
rotatably mounted in bearings, a gear train con- 
necting the motor with the shaft, a cable drum 
rotatably mounted on the shaft, a sun gear 
mounted on the shaft for rotation therewith and 
thereby, a plane carrier shaft mounted in the 
drum, a planer gear on the planer carrier shaft 
and meshing wîth the sun gear, a rotatable end 
member mounted on the shaf adjacent the sun 
gear, an infernal gear secured to the end mem- 
ber and meshing with the planer gear, an air- 
cooled disc clutoh integral wîth the end member 25 
and projecting radially outward therefrom, a pair 
of opposed cylinders on opposito sîdes of the disc, 
pistons reciprocably mounted in the cylinders, 
clutch pads on the pistons and positîoned adja- 
cent the clutoh disc, hydraulîc fluid connections 3o 
to the cylinders, a source of fluid under pressure 
and means fo control the admission of fluîd fo the 
cylinders. 
4. In a slnsher hoist, a shaft; means to drive 
the shaft, two cable drums freely rotatable on 35 
the shaft; a planetary gear train associated with 
each drum and havîng sun and planet gears in 
mesh, a planer carrier, and an internal gear, the 
planer and infernal gears beîng also in mesh and 
the planer carrier being integral with the drum; 4o 
a clutch having cooling means încludîng a radialy 
outward extending disc secured to each internat 
gear and freely rotatable on the shaft; frlction 
means associated wîth each disc and movable fo 
engage both sîdes of the disc; hydraulic cylinder-- 4.5 
and-piston means connected to operate the fric- 
tion means; and valve means fo control the last- 
named means. 
5. A hoist according to claim 4, in which the 
friction means and hydraulic cylinder-and-piston 
means comprises a pair of alined cylinders dis- 
posed on opposîte sides of the clutoh disc, a piston 
movable in each such cylinder, and a clutch pad 
connected to the piston for movement therewith. 
6. In a slnsher hoist, an electric motor, a shaft 
rotatably mounted in bearings, a gear train con- 
necting the motor wîth the shaft, a pair of cable 
drums rotatably mounted side-by-side on the 
shaît, a pair of sun gears mounted on the shaf 
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for rotation therewith and thereby, there being 
one sun gear between the electric motor and the 
nearer of the two drums and another on the far 
side of the drums from the motor, a planet car- 
fier shaft mounted in each drum, a planer gear 
on each such planer carrier shaft and meshing 
with ifs cooperating sun gear, a rotatable end 
member mounted on the shaft for each sun gear, 
there beîng one such end member between the 
motor and the nearer sun gear and another on 
the far side of the other sun gear from the motor, 
an internal gear secured fo each end member and 
meshing with a planer gear, an air-cooled disc 
clutch integral with each end member and pro- 
jecting radially outward therefrom, a pair of op- 
posed cylinders on opposite sides of each disc, 
pistons reciprocably mountod in the cylînders, 
clutch pads on the pistons and posîtîoned adja- 
cent a clutch disc, hydraulic fluîd connections te 
the cylinders, a source of fluîd under pressure, 
and means fo control the admission of fluid fo the 
cylinders. 
7. In a slnsher hoist, an electrîc motor, a shaft 
rotatably mountod in bearings, a gear train con- 
necting the motor with the shaft, a cable drum 
rotatably mountod on the shafç, a sun gear 
mounted on the shaft for rotation therewith and 
thereby, a planer carrier shaft mounted in the 
drum, a planer gear on the planer carrier shaft 
and meshing with the sun gear, a rotatable end 
member mounted on the shaft adjacent the sun 
gear» an internal gear secured to the end mem- 
ber and meshîng with the planer gear, an air- 
cooled disc clutch integral wîth the end member 
and Projecting radially outward therefrom, a pair 
of opposed cylinders on opposite sides of the disc, 
pistons reciprocably mounted in the cylinders, 
clutch pads on the pistons and positioned adja- 
cent the clutch disc, hydraulic fluid connections 
to the opposed cylinders, and a manually oPerable 
pump connected fo the hydraulîc fluîd connec- 
tions. 
HAROLD F. MINNIS. 
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